In this present paper, we will take three affine Cayley-Klein planes into consideration: , A P PP by evaluating their derivative formulae, velocity vectors and pole points. Also, we will observe moving coordinate system and after that, we will examine the canonical relative system for one-parameter planar motions in the affine CK-planes by using the notions of moving coordinate system. Moreover, Euler-Savary formula, which gives the relationship between the curvatures of trajectory curves, will be obtained with the help of canonical relative system for oneparameter motions in affine CK-planes planes by using the method given by H. R. It is known that the moving coordinate systems are important because, no material body is at absolute rest. As we know, even galaxies are not stationary. In reality, we have the moving frames, major example being Earth itself. In the light of this truth; the researchers argued this notion by considering different plane geometries: Lorentzian and Galilean planes, [25, 26] .
Introduction
Cayley-Klein (CK) geometries, were originated in the 19th century, are number of geometries including Euclidean, Galilean, Minkowskian and Bolyai-Lobachevsikan, [2, 3] . Following Cayley and Klein, Yaglom distinguished these geometries by choosing one of three ways of measuring length (parabolic, elliptic, or hyperbolic) between two points on a line and one of the three ways of measuring angles between two lines (parabolic, elliptic, or hyperbolic). This gives nine ways of measuring lengths and angles, [4] .
Much recent research is conducted in CK-planes, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . There is a known (but not well-known) relationship between the plane geometries which have parabolic measure of distance: Euclidean, Galilean and Minkowskian (Lorentz) geometries. They are called affine CK-plane geometries, [4] .
To observe one-parameter motion in plane geometries has a significant role in kinematics. In this aspect, many researchers have received considerable attention in the kinematic literature, [20] [21] [22] [23] [24] . In 1956, H. R. Müller defined one-parameter planar motion in the Euclidean plane 2 E and studied the relationship between absolute, relative and sliding velocities (accelerations) [1] . Then, one-parameter planar motions and the above same notions are investigated in Lorentzian (Minkowskian) plane 2 L and Galilean plane 2 G by [22] and [23] , respectively. Besides, in [24] the one-parameter motions in the affine CK-planes P ò are introduced by generalizing the concepts introduced by above scientists.
It is known that the moving coordinate systems are important because, no material body is at absolute rest. As we know, even galaxies are not stationary. In reality, we have the moving frames, major example being Earth itself. In the light of this truth; the researchers argued this notion by considering different plane geometries: Lorentzian and Galilean planes, [25, 26] .
Furthermore, the canonical relative system for one-parameter planar motions were studied in [1] , [27] and [28] in the planes 2 E , 2 L and 2 G by using the notions of moving coordinate system, respectively. Three Lorentzian planes moving with respect to one another and pole points are studied in [29] .
Euler-Savary formula which gives the relationship between the curvature of trajectory curves, during one-parameter planar motions, was studied by [1] . This formula was studied in Lorentzian plane for the one-parameter Lorentzian motions by using two different ways: In 2002, I. Aytun studied the this formula for the one-parameter Lorentzian motions with using the Müller's Method [30] . In 2003, T. Ikawa gave this formula on Minkowski plane by taking a new aspect without using the Müller's Method [31] . Ikawa gave the relationship between the curvature of roulette and curvatures of these base curve and rolling curve, [31] . Euler-Savary formula is a well documented and an admitted formula in the literature and many scientists have contributed to the development of fundamental knowledge of Euler-Savary formula, [32] [33] [34] [35] [36] [37] [38] [39] .
In 1983, the kinematics in the isotropic plane was studied by O. Röschel. In [40] , the fundamental properties of the point-paths are investigated, a formula analog to the well-known formula of Euler-Savary was developed and special motions: an isotropic elliptic motion and an isotropic four-bar-motion are studied.
Besides, in 1985, the motions 0 /  in the isotropic plane was studied in [41] . Given In this present paper, we will consider three affine CK-planes into consideration: derivative formulae, velocity vectors and pole points. We will introduce canonical relative system for one-parameter planar motions in the affine CK-planes by using the notions of moving coordinate system. Moreover, Euler-Savary formula is obtained with the help of canonical relative system for one-parameter motions in affine CK-planes by using the Müller's Method. We will establish a simple but effective method by unifying moving coordinate system and Euler-Savary formula in Euclidean, Lorentzian and Galilean planes.
Preliminaries
In this section, we will investigate the basic notations of affine CK-planes and one-parameter planar motions in affine CK-planes, [24] .
Basic notations
In this subsection, we examine the basic notations of affine CK-planes [4, 8, 24] which are denoted by P ò .
Let us consider 2 with the bilinear form 
One-parameter planar motions in affine CK-planes
The main purpose of this subsection is to argue the one-parameter planar motions in affine CKplanes, [24] .
Let P ò and 
By using equation (6), we get the sliding velocity vector as described below:
From equations (5), (6) and (7) the following theorem can be given. 
So, we obtain the pole point from the solution of the system (8) as follows:
.
Therefore, the point P is fixed in the plane P ò .
Let us rearrange the sliding velocity vector (7) by using the equation (9): (11) and (12) as follows: 
For the sake of shortness, we use the following equalities:
Definition 3.1. 
Hence, the relative velocity vector of X with respect to P ò is as follows: ,,
respectively. By using the equations (19) and (20) and considering that the sliding velocity vector of the point X is
In this manner, from (17), (18) and (21) we can give the following theorem.
Theorem 3.1.
Let X be a fixed point on the plane P ò under the one-parameter planar CK-motions
Then, there is a relation between the differentials as noted below: be given as below:
Proof 3.1.
By taking into consideration the conditions (19) and (20) can be calculated as follows:
Finally, It is quite obvious that we get the equation (21) again. 
Moving Planes with Respect to the Another and Rotation Poles
In this original section, we will aim to find out the rotation poles during the motions If three affine CK-planes generate oneparameter planar CK-motions pairwise, there exist three relative rotation poles at every moment t . 
Euler-Savary Formula in Affine CK-Planes
In this original section, we will study EulerSavary formula in affine CK-planes. We choose the relative system { ; , } B
12
aa satisfying the following conditions:
i) The initial point B of the system is the instantaneous rotation pole P (i.e. BP  )
ii) The axis { , } B (27), we obtain the following equalities:
,.
So, from the equations (16), we can give the pole tangent as follows:
db dp a a d p db (29) The equation (29) respectively. These differentials can be calculated as below: 
Thus, the sliding velocity of the motion can be given as follows: 
By using the new form of the equations (35) and (36) for the points X and M  in the equation (38), we obtain the following equation as below:
If we substitute the polar coordinates (33), we obtain the last form of the above equation as follows: 
Consequently, the equation (40) 
Discussions and Conclusions
In this paper, the generalization of moving coordinate system and Euler-Savary formula have been successfully applied in affine CayleyKlein planes (CK-planes) by using oneparameter planar motions [24] . We have derivative formulae, velocity vectors and pole points. We have introduced canonical relative system for one-parameter planar motions in the affine CK-planes by using the notions of moving coordinate system. Furthermore, we have obtained Euler-Savary formula with the aid of canonical relative system by using the H. R. Müller's Method. We have established a simple but effective method by unifying moving coordinate system and Euler-Savary formula in Euclidean, Lorentzian and Galilean planes.
